Participatory modelling and simulation, and companion modelling, are being successfully used by researchers from CIRAD and their partners in Southeast Asia and Southern Africa in the management of health problems and the emergence of zoonoses. Role-playing games are being developed in order to strengthen collaborations between actors involved in health management for humans, animals and ecosystems. These simulations help to ensure better management of health problems at the agriculture-environment interface, by fostering better communication about risks. Government officials, village leaders, farmers, scientists and forest rangers are thus learning to communicate more effectively and to coordinate their actions during participatory simulation workshops. They are working on virtual situations arising from real-life cases, such as the prevention of Japanese encephalitis in Cambodia or foot-and-mouth disease on the fringes of protected areas in Zimbabwe.
P ublic health practitioners agree today on the importance of jointly addressing the medical, social and environmental dimensions of infectious and parasitic diseases, especially zoonoses -diseases communicable between animals and humans. This approach incorporates knowledge from public health, animal health, agriculture and the environmental sciences. It provides a better understanding of the determinants and risk factors associated with health, with the goal of proposing management models to suit every context, whether local or regional.
This integrated approach to health -which is related to the One Health and EcoHealth approaches -nevertheless requires a new culture of collaboration between the actors concerned: it calls for interdisciplinarity from the scientific community and intersectorality from the institutional and professional communities.
Integrated health management: a complex issue, a growing uncertainty and new actors
The medical aspects of the management of health problems are crucial in public health, especially research to develop vaccines and drugs, research on risk factors (epidemiology), However, other aspects must also be taken into account for the management of diseases such as zoonoses, since their emergence and transmission are highly dependent on environmental management or the organisation of livestock sectors. One example is the social aspect: how do the people involved interact; how are they structured into networks and chains (consumers, intermediaries, etc.); how do they exchange information; and how do they make decisions? Another example is knowledge about agricultural sectors, which enables better understanding and management of zoonoses and animal diseases: unsafe farming or livestock production practices, the markets on which animal products are sold, and economic and social pressures that have an impact on biosecurity. Territorial governance is another aspect required in the organisation of health management: this implies clearly identifying the health status of humans and animals, establishing treatment requirements, and coordinating health policies with territorial planning and environmental management policies -especially on waste and water management.
This integrated approach to health is structured around three areas: Animal and human health: tackling uncertainty through participatory modelling and simulation
Raphaël DUBOZ -Aurélie BINOT
41
Through Perspective, CIRAD provides the opportunity to explore new avenues for discussion and action based on research, without presenting an institutional position.
> incorporating knowledge and data from social sciences, agronomy and environmental sciences;
> extending the panel of legitimate actors (doctors, veterinarians, public health practitioners) to include new institutional and social actors: government officers from the environment sector (forestry, wildlife, water management), agriculture or rural development as well as categories of social actors such as livestock producers and farmers, representatives of local authorities (village heads, customary leaders, etc.), animal product middlemen and dealers, and religious authorities. To add a further layer of complexity, these actors operate on different scales of action and different administrative levels;
> creating new methods and tools to enable all of these actors to understand health issues at the territorial levelwith the territory used here in the sense of a socially and politically constructed space and the setting for interactions between actors.
Implementing this kind of approach makes it possible to consider new risk factors, for which knowledge is still partial, especially regarding the health impacts of global changes. Against a backdrop of rapid agricultural intensification, deforestation or urbanisation, how, for example, can economic and social practices be connected to the emergence of antimicrobial resistance, a major public health problem today, which is also linked to animal production sectors? Global changes increase and diversify sources of soil and water contamination, and produce new interfaces for contacts between humans, animals and their pathogens. The environment is constantly evolving, and accompanying this ongoing change through adaptive and participatory methods is a key innovation for decision support.
Support for decision-making in public health at the territorial level
For public health practitioners, acknowledging this complexity and taking it into account in the management of health risks increases the perception of uncertainties. This makes decision-making complicated given the large number of parameters and the impossibility of controlling them. The more complex the health issue, the more the actors concerned must learn to "live with" this uncertainty.
This is why we propose a participatory modelling and simulation approach to guide the consultation and decision-making process. This approach is largely inspired by companion modelling. The tools used lead the actors concerned by health issues in a given territory to cooperate, even though they may not necessarily know each other or work together. These tools enable them to join forces to build a shared representation of a complex situation and to simulate actions and their impacts in order to achieve consensus on the solutions.
This approach also provides the possibility of integrating health control and surveillance actions into the territorial context. It can thus accompany health management operations such as vaccination, drug distribution or surveillance of new clinical cases in human or animal populations.
An approach inspired by companion modelling
Companion modelling has been developed by the interdisciplinary scientific association ComMod, bringing together practitioners and researchers from different countries, institutions and disciplines. This approach is comprised of two participatory phases that can be repeated as many times as necessary: modelling then simulation.
The modelling phase -The facilitators of the approach ask the participants to identify the problems they wish to address together, then to describe the complexity of these issues. Progressively, they co-develop a representation (interaction diagrams, maps, etc.) of the dynamics and processes specific to their situation: for example, markets and supply chains at the territorial level, biological and physico-chemical processes (water cycle, disease transmission by biting insects, soil pollution by agriculture, etc.), institutional mechanisms, and power relations between social actors (politicians, community leaders, traders, landowners, etc.).
The participants thus develop a conceptual model that also incorporates scientific, socio-economic, political and ecological data that characterises their territory. This model enables them to explore the value of cooperation between the sectors concerned, for example, environment, agriculture and public health. It highlights the interactions between institutional actors (ministries of communication, defence or education) and civil society actors.
The simulation phase -The participants test scenarios and discuss their actions through participatory workshops, computerised simulations or role-playing games. These simulations are based on conceptual models jointly developed by the participants. The following are two examples of actions discussed further to a simulation: setting up a management body representative of the actors concerned (interministerial group, village grouping, local authorities, etc.) to tackle livestock waste at the watershed scale; creating and disseminating communication tools (cartoons for schoolchildren, role-playing games for villagers, radio programmes, etc.) to better prepare people at risk to control food-borne parasitic diseases.
When the participants co-develop simulations and explore scenarios, they bring to light missing stakeholders, new questions and knowledge gaps. They can then repeat the modelling phase, adding these elements, in order to A role-playing session with villagers in Kampot, Cambodia.
produce a more accurate model and collective decisions. By getting to know each other and sharing their arguments, the participants step outside of their usual framework and allow themselves to explore innovative solutions. Companion modelling enhances the capacity of a group to anticipate problems and manage risks.
Throughout this process, the facilitator researchers comply with the ComMod network's charter of ethics, which sets out the position of the researcher accompanying the decision-making process. In order to apply this approach to health problems, an appropriate ethical committee is also mobilised.
Sharing decision-making and responsibility, accepting uncertainty: model support
Co-developing a model is a collective thought experiment aimed at steering choices and implementing actions. The success of this participatory approach depends on the validation of a consensus among actors: first during the construction of the model, and then during the simulation sessions.
This model is not an objective representation of reality, since it is based on the knowledge and objectives deemed to be the most relevant at a given time by participants. Nor is it predictive. Moreover, it is generally impossible to validate the model by comparing the results of participatory simulations with field data. Its validation lies in the collective acknowledgement of its value through the learning and decisionmaking processes it fosters. Likewise, it only explores certain scenarios chosen by the participants. Here, the model serves to define health status indicators to assess the impact of decisions made using this model.
Consequently, it is essential to establish the limits of this approach. The participants agree on what is included in the system studied in relation to the problem posed, and on the simplifications required to produce the model. This discussion enables them to focus on what really matters and to assign priorities. The participants making decisions thereby gain a better understanding of the sources of uncertainty inherent in any modelling process.
Participatory modelling and simulation applied to health management also contribute to better management of the tensions caused by interdisciplinarity and intersectorality. Healthcare and environmental professionals, farmers, livestock producers and local decision-makers compare their knowledge and practices on equal terms. Their inclusion in the model creates a space in which no single actor holds all the knowledge or has the capacity to make decisions alone. Decisions are collectively developed and approved, and responsibility can thus be politically shared.
Better integrating health into territorial planning policies
The companion modelling approach has been widely explored for environmental governance and for the management of protected areas or rangelands, often in conflict situations in which actors have different views on territorial planning.
The participatory and collaborative approaches linked to this process are well-suited to complex health problems, as shown by the recent initiatives conducted by CIRAD and its partners in Asia and Africa (see box above).
We propose decision support and capacity building for territorial actors to enable them to manage public health within a broader framework, incorporating issues related to global changes and to their health impacts in connection with agriculture and the environment. This integration is a key challenge for research for development. The participatory modelling and simulation approach is a source of innovation to manage emerging health risks and to address the social concerns they raise. It opens up new possibilities for articulating health challenges and goals with those of sustainable development.
Finally, this companion modelling approach engages researchers socially and enables them to become actors in their own right. They work alongside territorial actors to incorporate health problems into development plans and local policy agendas. n
